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readings, while absohite levels in the lateral
direction are obtained from a simple adjustment
based on the assumption that the mean lateral tilt
is zero. The latter assumption is quite justifiable
if a serious attempt has been made to level the
camera in flying trim. An open ground control, to
which the stereoscopically measured heights are
adjusted, is still required to check the accumulation
of error and to facilitate the compilation of large
areas. Without stereoscopic measurements, a
ground control of about six heights per square mile
would be required for medium-scale topographic
mapping. With stereoscopic measurements on
these lines, much the same result can be obtained
with the ground control provided by an ordinary
secondary triangulation.

A Typical Air Survey.* Having said something
about the development and application of air
survey it may be of interest to consider a typical
survey of an imaginary area, covering, say, 90,000
square miles of forest, mountain, and plain, which
should be photographed in three years. The object
of the survey is to provide data for mapping and
for subsequent economic development. It will be
assumed that the area is unmapped, although a
certain amount of surveying has been carried out
by the Government Department along the coastal
belt, the data of which will form the original
control for the air survey.

All available information is collected and
examined by an expert, who will usually visit the
area in order to make investigations on the spot
and see, among other things, how far the Govern-
ment Survey Department will be prepared to
co-operate. A careful study of weather conditions
must be made, because for air-survey purposes,
where vertical photographs are required, flying
operations generally take place at fio*n 10,000 to
15,000 ft. above the ground and necessitate clear
atmospheric conditions unaffected by interference
from cloud.

Sites must be selected for the operation and
maintenance of the aircraft, and also for the photo-
graphic laboratories and drawing offices.

As the result of the preliminary investigations,
an operations plan is drawn up which must be
fully approved by all those concerned with the
direction and carrying out of the air survey. If
special equipment is not already available suitable
aircraft, having more than one engine to ensure
reliability, will have to be adapted for photography.
A popular type of survey aeroplane is the twin-
engined machine with engines out on the wings,
leaving a clear field of view for the pilot.

Air-survey operations require extremely accurate
flying and navigation, so that special instruments
have to be installed in the aeroplane, including
some form of gyro control or "automatic pilot."

* "Modern Methods of Air Surverr and Exploration."
By H. Hemming, A.F.C., F.B.Ae.S., F.R.G.S., by courtesy
of Shell Aviation News.

A cabin, adjacent to the pilot's cockpit, has to
be fitted up for the photographer so that, while
supervising the working and correct setting of his
automatic camera, he may be able to talk to the
pilot. Special provision must be made for him to
have a good field of view of the ground in all
directions, and this feature is also necessary for the
geologist, ecologist, forestry expert, or engineer who
may take part in the flight in order to make a visual
rec onnaissance.

The maximum of comfort must be provided for
the air-survey crew, because, owing to the 1imite<i
photographic flying weather usually available, it is
essential that full advantage should be taken of it.
This may mean staying in the air for six hours or
more, and during the whole of this time the crew
must concentrate on their work hi order to achieve
the high order of accuracy that their duties require
of them. Special mountings have to be provided
for both vertical and oblique cameras. Camera
aiming sights have to be installed and suitable pro-
vision made for the housing of the camera maga-
zines. Radio equipment is playing an increasingly
important part, for it enables the aircraft to keep
in touch with the ground organization and to
receive reports, with a consequent saving in time
and money. The outfitting of an air survey expe-
dition requires very special experience, for the
work is usually carried out far from civilization,
so that mistakes might prove costly and even
fatal.

On arrival in the field the members of the air-
survey expedition concentrate on fitting out their
quarters. When all is ready reconnaissance flights
are made, so that the most promising areas may
first of all be selected for survey.

The area selected is divided into sub-areas, the
boundaries of which may be certain natural
features of the country, such as streams or rivers,
the edge of forests, mountain ranges, etc. Roads
and railways, when available, form excellent boun-
daries for the control of the survey.

A sub-area is selected and a line of vertical
photographs is run along its boundaries. These
photographs are exposed at the interval of time
necessary to ensure that they overlap each other in
the direction of flight by about 60 per cent. From
this preliminary strip, called the "control strip,"
the ground surveyor will select certain prominent
features on the ground which show up on the
photographs as control points and fix their position.
The distance between these points will largely
depend on the scale required for the final maps and
also the accuracy to which the mapping is to be
carried out. The 60 per cent overlap enables the
ground covered by the photographs to be examined
in the stereoscope. By this means the area may be
seen standing out in perspective, and thus the
economic possibilities of the area may be judged in
a manner far superior to any examination which
could be made on the ground, where frequently in
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